Weil's Disease Associated With Epstein-Barr Virus  by Hsu, Shu-Lan et al.
available at http://www.tzuchimedjnl.com/
Tzu Chi Medical Journal
 TZU CHI MED J  March 2010  Vol 22  No 1
© 2010 Buddhist Compassion Relief Tzu Chi Foundation
Case Report
Weil’s Disease Associated With Epstein-Barr Virus
Shu-Lan Hsu1, Kuo-Chih Tseng1,2, Chorng-Jang Lay1, Chen-Chi Tsai1,2*
1Department of Internal Medicine, Buddhist Dalin Tzu Chi General Hospital, Chiayi, Taiwan
2Department of Internal Medicine, Tzu Chi University, Hualien, Taiwan
Abstract
Weil’s disease caused by Leptospira species is characterized by impaired 
hepatic and renal function. We report a 71-year-old man with Weil’s dis-
ease associated with Epstein-Barr Virus (EBV). The patient was admitted 
because of progressive jaundice for 1 week. EBV infection and leptospiro-
sis were determined by serologic tests. After treatment with intravenous 
penicillin and minocycline, the jaundice subsided. Immunosuppression 
during active EBV infection has been reported previously, and therefore, 
this could have caused the severe symptoms after Leptospira infection in 
our case. [Tzu Chi Med J 2010;22(1):47–49]
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1. Introduction
Leptospirosis is a zoonotic disease caused by 
Leptospira, which comprises 24 serogroups and 250 
serovars, and is transmitted to humans by direct or 
indirect exposure to urine or other body fluids of in-
fected animals [1,2]. Although considered to be the 
most geographically widespread zoonosis, it is restricted 
to some occupational groups with a high exposure 
risk such as farmers, miners, abattoir workers and 
sewer workers [1,2]. The clinical presentation in hu-
mans ranges from a mild flu-like illness to a severe 
illness with jaundice, meningitis, renal failure, pulmo-
nary hemorrhage and, occasionally, death.
Weil’s disease caused by Leptospira species is 
characterized by impaired hepatic and renal function. 
Mortality rates range from 5% to 40% [1–4]. More 
than 60% of serologically identified infections 
are asymptomatic [5,6]. Epstein-Barr virus (EBV) can 
induce complex humoral and cell-mediated immune 
responses in humans, which impair liver function 
[7,8]. Weil’s disease associated with active EBV in-
fection has not been reported previously.
2. Case report
A 71-year-old man was admitted because of a 1-week 
history of general malaise. The patient was a farmer 
who had a 35-year history of consumption of 100–
200 mL rice wine, once or twice per week. He had 
been in good health until 1 week prior to admission. 
Examination at admission revealed tea-colored urine 
in addition to general malaise. The patient had no 
history of travel and had not taken any medicine in 
the previous year.
The patient’s body temperature was 36ºC, blood 
pressure was 137/92 mmHg, heart rate was 71 beats 
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per minute and respiratory rate was 18 cycles per 
minute. Physical examination showed that his skin and 
sclera were icteric, but there were no infected throat, 
lymphadenopathy, splenomegaly, edema or Kayser-
Fleischer rings. A hemogram showed a leukocyte 
count of 17,310/mL with 93% segmented neutrophils, 
a hemoglobin level of 11.8 g/dL, and a platelet count 
of 34,000/mL. Prothrombin and activated partial 
thromboplastin times were 10.9 and 32.6 seconds, re-
spectively (reference values, 10 and 10.9 seconds, re-
spectively). Electrolyte levels were within normal limits. 
Serum aspartate aminotransferase level was 332 IU/L, 
alanine aminotransferase level was 188 IU/L, total bi-
lirubin was 33 mg/dL, direct bilirubin was 21.6 mg/dL, 
lactate dehydrogenase was 641 IU/L, total protein was 
6.6 g/dL, albumin was 2.68 g/dL, alkaline phosphatase 
was 242 IU/L, γ-glutamyl transpeptidase was 200 IU/L, 
urea nitrogen was 66 mg/dL, creatine was 1.0 mg/dL 
and C-reactive protein was 27.22 mg/dL. Abdominal 
sonography and computed tomography showed mild 
splenomegaly without other specific findings.
The patient was treated with parenteral ceftriaxone 
(2 g every 12 hours). Bilirubin levels increased despite 
treatment (total bilirubin was 55.7 mg/dL; direct bi-
lirubin was 38 mg/dL). Serum antibodies against hep-
atitis A and serum surface antigen of hepatitis B were 
negative. Serum antibodies against hepatitis C were 
positive but hepatitis C RNA was undetectable with 
polymerase chain reaction. EBV serum immunoglobin 
G and M were positive, while serum immunoglobin 
against EBV nuclear antigen was negative. Two blood 
cultures were negative.
Despite ceftriaxone treatment, leukocytosis and 
jaundice persisted. The antibiotic regimen was changed 
to parenteral penicillin G (3 MU every 6 hours) and 
parenteral minocycline (100 mg every 12 hours) on 
day 5 of hospitalization. A microscopic agglutination 
test using serum antibodies against Leptospira santa-
rosai serovar shermani, L. borgpetersenii serovar 
poi, and L. tarassovi performed at the Taiwan Center 
for Disease Control revealed a greater than four-fold 
increase in paired serum samples (Table 1). Jaundice 
and leukocytosis progressively subsided and the pa-
tient was discharged after 3 weeks. During the sub-
sequent 11 months, mild jaundice in the absence of 
specific discomfort was observed.
3. Discussion
Seroprevalence studies support the view that sub-
clinical leptospirosis infections are common world-
wide. More active surveillance leads to an increased 
detection of human cases [9]. In general, the diagnosis 
is initially based on clinical suspicion, and is confirmed 
later by laboratory results, usually by the detection of 
specific antibodies using the microscopic agglutination 
test. In our case, EBV infection and leptospirosis were 
confirmed by serologic methods. Cross-reactivity be-
tween these serologic tests does not occur [10]. EBV 
infection is typically acquired during the childhood or 
teenage years; over the age of 40, the infection rate 
is 2–10% [11]. The frequency with which adults older 
than 40 years old develop clinically overt disease is un-
known because of the low rate of susceptibility in this 
age group. However, many elderly patients with acute 
EBV have been reported [12–15]. In the present case, 
acute EBV infection was likely, given the absence of 
serum immunoglobin to EBV nuclear antigen. Un-
fortunately, the possibility of a false negative could 
not be excluded because of the lack of paired serum. 
The results of EBV serological testing indicated that 
reactivation of EBV was still possible.
The pathogenesis of leptospirosis involves diffuse 
vasculitis. The clinical presentation in most patients 
is mild and self-limited, but uncommonly severe Weil’s 
disease characterized by hepatic impairment is man-
ifest. The pathogenesis of jaundice is disorganized 
and can involved Leptospira-mediated obliteration of 
the sinusoids [16]. In patients infected with EBV, the 
major hepatic manifestation is a self-limited elevation 
in hepatocellular enzyme levels [8]. Minimal swelling 
and vacuolization of hepatocytes, pleomorphic lym-
phocytic and monocytic portal infiltrations and mini-
mal swelling of the bile ducts are evident, and biliary 
stasis is rare [17]. Less commonly, those over 40 years 
old can develop peripheral lymphadenopathy, phar-
yngitis, and splenomegaly and, unlike young adults, 
have a more prolonged fever, liver involvement and 
jaundice [11–15].
Disease determinants for leptospirosis are presum-
ably related to exposure that influences the inoculum 
size during infection and host factors [5,18]. An im-
portant epidemiological question is as follows: why do 
certain exposed individuals develop mild symptomatic 
infections, while others progress to develop Weil’s dis-
ease? In patients with self-limited leptospirosis, a spi-
rochetemic phase is generally followed by an immune 
phase. During the immune phase, organisms disap-
pear from the blood [19]. Immunity for leptospirosis 
may be antibody-mediated since Leptospira are extra-
cellular pathogens and protection can be passively 
transferred in hamsters [20]. When monocytes are 
stimulated with lipopolysaccharide or phorbolmyristate 
acetate, two strong inducers of tumor necrosis factor-α 
expression, EBV inhibits stimulus-induced liberation of 
Table 1 — Change in serum antibody titers against 
Leptospira species in paired serum samples
Leptospira species Day 4 Day 18
Leptospira santarosai serovar shermani 1:400 1:6400
L. borgpetersenii serovar poi 1:200 1:6400
L. tarassovi 1:200 1:3200
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70–90% of tumor necrosis factor-α, which participates 
in regulation, maturation, activation and proliferation 
of B and T lymphocytes [21–23]. These EBV immu-
nosuppressive effects may delay antibody-mediated 
immunity to Leptospira, and prolonged survival of 
Leptospira increases the chances of sinusoid oblit-
eration. Weil’s disease caused by Leptospira may be 
attributable to immunosuppression caused by active 
EBV infection.
Although immunosuppression occurs in patients 
with active EBV infection, coinfection with other 
pathogens has seldom been reported. Chlamydophila 
pneumoniae coinfection with EBV has been de-
scribed [24]. Rickettsioses and malaria coinfection 
with Leptospira have been demonstrated with similar 
epidemiological profiles and clinical presentations 
[25,26]. In clinical practice, EBV serology is typically 
carried out when a patient presents with infectious 
mononucleosis. However, elderly patients with active 
EBV rarely display the classical triad of acute EBV in-
fection. Active EBV infection is rarely considered when 
a patient presents with jaundice or other symptoms 
that are considered to be caused by another patho-
gen. EBV infection in elderly patients may thus be 
underestimated or even ignored. Clinical studies are 
needed to clarify whether EBV-mediated immuno-
suppression influences the severity of other infectious 
diseases.
References
 1. Levett PN. Leptospirosis. Clin Microbiol Rev 2001;14:
296–326.
 2. Farr RW. Leptospirosis. Clin Infect Dis 1995;21:1–6.
 3. Edwards GA, Domm BM. Human leptospirosis. Medicine 
1960;39:117–56.
 4. Abdulkader RC, Seguro AC, Malheiro PS, Burdmann EA, 
Marcondes M. Peculiar electrolytic and hormonal abnor-
malities in acute renal failure due to leptospirosis. Am J 
Trop Med Hyg 1996;54:1–6.
 5. Phraisuwan P, Whitney EA, Tharmaphornpilas P, et al. 
Leptospirosis: skin wounds and control strategies, Thailand, 
1999. Emerg Infect Dis 1999;8:1455–9.
 6. Ashford DA, Kaiser RM, Spiegel RA, et al. Asymptomatic 
infection and risk factors for leptospirosis in Nicaragua. 
Am J Trop Med Hyg 2000;63:249–54.
 7. Moss DJ, Burrows SR, Silins SL, Misko I, Khanna R. The 
immunology of Epstein-Barr virus infection. Philos Trans 
R Soc Lond B Biol Sci 2001;356:475–88.
 8. Finkel M, Parker GW, Fanselau HA. The hepatitis of infec-
tious mononucleosis: experience with 235 cases. Mil Med 
1964;129:533–8.
 9. Sasaki DM, Pang L, Minette HP, et al. Active surveillance 
and risk factors for leptospirosis in Hawaii. Am J Trop 
Med Hyg 1993;48:35–43.
10. Zochowski WJ, Palmer MF, Coleman TJ. An evaluation of 
three commercial kits for use as screening methods for the 
detection of leptospiral antibodies in the UK. J Clin Pathol 
2001;54:25–30.
11. Auwaerter PG. Infectious mononucleosis in middle age. 
JAMA 1999;281:454–9.
12. Dourakis SP, Alexopoulou A, Stamoulis N, Foutris A, 
Pandelidaki H, Archimandritis AJ. Acute Epstein-Barr virus 
infection in two elderly individuals. Age Ageing 2006;35:
196–8.
13. Horwitz CA, Henle W, Henle G, Schapiro R, Borken S, 
Bundtzen R. Infectious mononucleosis in patients aged 
40 to 72 years: report of 27 cases, including 3 without 
heterophil-antibody responses. Medicine 1983;62:256–62.
14. Horwitz CA, Henle W, Henle G, et al. Clinical and labora-
tory evaluation of elderly patients with heterophil-antibody 
positive infectious mononucleosis. Report of seven patients, 
ages 40 to 78. Am J Med 1976;61:333–9.
15. Schmader KE, van der Horst CM, Klotman ME. Epstein-
Barr virus and the elderly host. Rev Infect Dis 1989;11:
64–73.
16. Arean VM. The pathologic anatomy and pathogenesis of 
fatal human leptospirosis (Weil’s disease). Am J Pathol 
1962;40:393–423.
17. Nelson RS, Darragh JH. Infectious mononucleosis hepatitis; 
a clinicopathologic study. Am J Med 1956;21:26–33.
18. Morgan J, Bornstein SL, Karpati AM, et al. Outbreak of lepto-
spirosis among triathlon participants and community resi-
dents in Springfield, Illinois, 1998. Clin Infect Dis 2002;
34:1593–9.
19. Turner LH. Leptospirosis. I. Trans R Soc Trop Med Hyg 
1967;61:842–55.
20. Huhn RG, Kokjohn JL, Cardella MA. Immunity to lepto-
spirosis: antiserums in dogs and hamsters. Am J Vet Res 
1975;36:67–70.
21. Gosselin J, Menezes J, D’Addario M, et al. Inhibition of 
tumor necrosis factor-alpha transcription by Epstein-Barr 
virus. Eur J Immunol 1991;21:203–8.
22. Kehrl JH, Miller A, Fauci AS. Effect of tumor necrosis fac-
tor alpha on mitogen-activated human B cells. J Exp Med 
1987;166:786–91.
23. Shalaby MR, Espevik T, Rice GC, et al. The involvement of 
human tumor necrosis factor-alpha and -beta in the mixed 
lymphocyte reaction. J Immunol 1988;141:499–503.
24. Shizuma T. Case of infectious mononucleosis with sus-
pected primary coinfection with Chlamydophila (Chlamydia) 
pneumoniae and Epstein-Barr virus. Kansenshogaku 
Zasshi 2008;82:451–4. [In Japanese]
25. Lee CH, Liu JW. Coinfection with leptospirosis and scrub 
typhus in Taiwanese patients. Am J Trop Med Hyg 2007;
77:525–7.
26. Srinivas R, Agarwal R, Gupta D. Severe sepsis due to 
severe falciparum malaria and leptospirosis co-infection 
treated with activated protein C. Malar J 2007;6:42.
